An enhanced photoelectrochemical immunosensing platform: supramolecular donor-acceptor arrays by assembly of porphyrin and C₆₀.
A novel self-assemble approach was developed for constructing a linear bicontinuous donor-acceptor, (H2BCPP)n-C60, arrays on indium-tin oxide electrode. Electronic absorption spectra, fluorescence spectra and atomic force microscopy were used as powerful tools to characterize H2BCPP, (H2BCPP)n arrays and (H2BCPP)n-C60 arrays. The (H2BCPP)n-C60 arrays enhanced the photocurrent generation capability, and presented an efficient photoelectrochemical immunosensing platform for the ultrasensitive detection of carcinoembryonic antigen (CEA). The quantitative measurement of CEA was based on the decrease in the photocurrent intensity of the (H2BCPP)n-C60 arrays, which was resulted from the competition between CEA and CEA-CdTe. A linear relationship between the photocurrent decrease and the CEA concentration was obtained in the wide range from 0.01 to 60 ng mL(-1) with a detection limit of 3.4 pg mL(-1). The proposed sensor showed high sensitivity, stability and reproducibility, and provided a promising platform for other biomolecular detection.